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Summary 
DEVELOPING GOATS TO GROW LONG STAPLED CASHMERE 
  
 
Objectives 
To select from a diverse population of Faure Island goats, goats which produced 450 g of saleable 19   m 
dehaired cashmere or 1.1 kg of raw greasy 22   m Faure fibre. 
To determine the production and fleece characteristics of the base flock. 
To estimate the heritability of the major traits that determine economic performance. 
To measure the repeatability of fleece measurements over time. 
To measure the progeny of the mating of Faure sires with feral cashmere type does. 
  
Background 
Strong cashmere and “cashgora” represent about 15 % of the down sold by the Australian cashmere industry. 
Gross margin analysis prior to this project indicated that financial returns from “cashgora” production exceeded 
returns from cashmere production but this position has reversed. The population studied offered a potential for 
production of worsted length cashmere and for increasing cashmere production by crossbreeding, an area of 
research not scientifically explored by the cashmere industry. 
 
 
Research 
The research flock, was grazed under commercial conditions near Horsham, Victoria. Selected bucks were 
single sire mated to known groups of measured does. Goats were shorn at 5, 10 and 17 months of age. Fleece 
samples were objectively measured and results used to select sires and dams for the breeding flock and to determine 
genetic data. Fibre was also trial processed. 
 
 
Outcomes 
All project objectives were achieved. The staple length of goats growing strong cashmere was > 7.5 cm 
sufficient to enable worsted spinning of this fibre. All the major economic traits were highly heritable including 
fibre style, down fibre diameter and down production. Generally it was not advisable to rely on the measurements 
of traits at 10 months of age because much of the additive genetic variation of the more important later trait was 
unaccounted for at the earlier age. Faure dams were superior to feral cashmere dams for almost all traits except 
mean down fibre diameter in which case there was little difference and in body weight where the feral cashmere 
dams’ progeny appeared to grow faster at a later age. Following  commercial processing dehaired strong 
cashmere tops had less than 2% of fibres greater than 30   m.  Recommendations for the preparation of further lots 
of strong cashmere for obtaining good processing performance have been made. Selected strong cashmere style 
Faure goats offer a valuable genetic resource for the production of long stapled strong cashmere. 
 
 
Implications 
Further development of goats to grow long stapled cashmere has the potential to significantly increase cashmere 
production and profitability. Preliminary processing has shown that long stapled cashmere produces acceptable 
textile fibre. Industry can obtain significantly greater financial benefits from this product by improved marketing. 
Further development of the cashmere industry depends in large part on the widespread application of genetic 
improvement programs and the careful use of crossbreeding. 
 
 
RIRDC Project No:                          DAV 45A 
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Description of the research project 
This project formally commenced in July 1990. A brief introduction to the project was given 
to the cashmere industry in 1991 (McGregor 1991). The background to the reasoning for the 
project has been given by one of the owners of the goats used in this research (Moylan 1996). 
The origins and evolution of the Faure Island goats and the source of the base flock for Faure 
Victoria have been researched as part of this project (McGregor 1995a) and a revised copy of 
that paper is included in Appendix I. 
   
BACKGROUND 
Why study Faure goats? 
There are four main reasons for Agriculture Victoria wishing to do this work: 
economic, strong cashmere is a product or a by-product of economic value to breeders 
textile, the product makes valuable textiles and may develop into combing cashmere 
breeding, to assist in the evaluation of Faure goats for crossbreeding purposes 
scientific, to develop a data base for the estimation of the heritability of economic traits 
  
Economic reasons 
Strong cashmere and “cashgora” are produced by most cashmere producers and this fibre 
represents a significant amount of the down sold by the Australian Cashmere Marketing 
Corporation (ACMC). In 1988 economic analyses in Australia and New Zealand showed that 
the Gross Margins ($/DSE) from “cashgora” production, which included strong cashmere 
production, were higher than for cashmere production and the responsiveness of the Gross 
Margins to improvements in fibre production for “cashgora” production were greater than for 
cashmere production. Soon after this project began “cashgora” and cashmere prices 
collapsed, and since then “cashgora” prices have struggled and have not regained their former 
levels. 
 
 
Strong cashmere lines (18.5 to 20 m) were prepared by the ACMC up until 1987 and sold as 
the line WW3 (Anon 1985, 1990a) but the ACMC ceased offering these lines as the prices 
offered for the “small quantities of pure white cashmere were unreasonably low” (McGregor 
1993). In 1988 and 1989 “cashgora” represented 13% of raw fibre sales, in 1990 the 
proportion rose to 20% and was 17% in 1991. In recent years “cashgora” provided about 
15% of the down sold in 1994 and 11.5% of the down sold in 1995 (McGregor 1995b). The 
reasoning for ACMC ceasing to prepare WW3 lines is potentially flawed as the ACMC has 
continued to offer small lines of fine cashmere (<16.0 m) in an attempt to increase prices. 
For example the size of the 1995 lines of WW1 and WC1 were respectively 185 kg and 147 
kg.   Prices paid for the 1995 ACMC cashgora WW6 line (20.3    m) were equivalent to 
$25.60/kg down. 
  
Textile reasons 
In the late 1980’s and early 1990’s there was considerable interest in the processing and 
marketing of “cashgora” textiles, principally generated by New Zealand producers and buyers 
of their fibre.  Very high quality products were developed and marketed in Europe (eg Anon 
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1990b) and elsewhere (Moylan and McGregor 1991). Long stapled strong cashmere has been 
traded as an acceptable textile product for many years. It is important to recognise that > 
2,000 tonnes of 18 to 22 m strong cashmere from Iranian and Russian Don and Altai goats is 
processed annually. There are now manufacturers in Australia who are currently seeking 
longer stapled, and consequently coarser cashmere, for worsted processing. 
In proposing this research project we were aware that the strong cashmere grown by the Faure 
goats appeared longer than most Australian cashmere and had the potential to offer a genetic 
source to increase cashmere fibre length and to assist the development of long stapled worsted 
(combing) cashmere production in Australia. Some Australian farmers were interested in 
growing this type of fibre as they believed these goats may be better adapted to some 
environments than fine cashmere goats. 
 
 
Breeding 
In the 1980’s a number of people associated with the cashmere industry suggested that 
crossbreeding feral and Angora goats was a potentially useful method of increasing cashmere 
production (see McGregor 1991). This approach generated considerable controversy as many 
of the animals produced “cashgora” fibre after their first shearing. It is legitimate to ask why 
would Faure Island goats be of any value? Clarke (1976) examined samples of fibre from 
Faure Island goats with a view to evaluating their potential for mohair production.  He 
concluded that "Laboratory examination and evaluation of fleece samples from the white feral 
goats of Faure Is. demonstrate that, while in some respects these animals have fleece 
characteristics of the cashmere breed, the fibres of the downy undercoat, which sheds annually 
at the end of winter, are too coarse for consideration as true cashmere". Clarke had defined true 
cashmere as having a mean down diameter no more than 18 m. It appears reasonable that if 
one is interested in strong cashmere then Faure Island goats are a very interesting genetic 
resource. 
 
 
It is known that some breeders have used “Faure Is. goats” in crossbreeding exercises in the past 
(Browne 1996) in attempts to increase fine cashmere production. It is very clear from my 
research that the base population of goats available to Faure Victoria was very variable and 
included strong cashmere types, superfine mohair types and dairy cross types (McGregor 
1995a). If cashmere breeders unknowingly selected the Faure goats with superfine mohair types 
or the dairy cross types for crossbreeding then production of “cashgora” type fibre was likely 
and not surprising. However the strong cashmere goats in the population available to Faure 
Victoria offer a different potential for increasing cashmere production than the mohair or dairy 
cross types, perhaps because the unique population brought to Victoria included goats from 
nearby Bernier Island and progeny of Bernier and Faure crosses (McGregor 1995a). 
 
 
Scientific reasons 
The project was designed to collect data to allow heritability estimates to be made on the 
major determinates of economic value such as fleece weight, fibre diameter, staple length and 
fleece style. This work will complement research on feral cashmere type goats (mean fibre 
diameters 15 to 19 m) undertaken in Australia and New Zealand and on mohair goats (mean 
fibre diameters 24 to 40 m) undertaken in several countries (see review by Bigham 1990). 
When this project was conceived in 1988 few scientific studies had been undertaken on strong 
cashmere production and those studies which had been published and several since, generally 
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used mohair goats for crossbreeding to produce “cashgora”. Bigham (1990) concluded 
“Before any firm conclusions could be drawn for cashgora production much more data is 
required.” 
 
 
In addition, while the Faure Island goats had been known for about 20 years (Appendix I), 
interest in the goats was initially for mohair production and no scientific study on their 
potential for producing strong cashmere or Faure fibre and no organised selection program 
based on objective measurement of fibre had been undertaken. 
4 
 
   
OBJECTIVES 
The project aimed to select from Faure Victoria’s diverse population goats which produced: 
450 g of saleable 19   m dehaired cashmere 
1.1 kg of raw greasy 22   m Faure fibre 
  
The project also aimed to: 
determine the production and fleece characteristics of the Faure Victoria base flock 
estimate the heritabilities of the major traits that determine economic performance 
measure the repeatability of fleece measurements over time 
measure the progeny of the mating of Faure sires with feral cashmere type does 
  
 
METHODS 
Management 
The research flock has been grazed and managed on annual temperate pastures at “Kawalla”, 
Black Range, Mockinya, Victoria (36 59'S, 142 08'E) since August 1989 in a similar manner to 
that of the commercial Merino sheep and cashmere goats which also graze the property. In 
most years grazing of cereal and other crop stubbles has occurred during summer. No special 
treatment has been given to the research flock. 
 
 
In late March each year selected 19 month old bucks were single sire mated for 8 weeks to 
known groups of randomly selected measured does. Mating occurred in yards until such time 
as sires were bonded with their mating group, at which time the mating groups were placed in 
separate paddocks. New born kids were identified with their dams and eartagged. Records of 
their dam, sex and birth status were taken. In the second week of December all goats were 
weighed to the nearest 0.5 kg and kids were weaned. Buck and doe kids were separated. In 
February, at approximately 5 months of age, all kids were shorn and the fleeces weighed. 
Goats were shorn again in the second week of July at 10 months and in the following February 
at 17 months of age. Based on objective fleece measurement data and visual assessment of 
conformation buck and doe kids were recruited to the breeding flock and adult does were culled. 
During the first two years 50 feral cashmere type does were included in the mating program. 
  
Fleece measurements and management 
Each year from July 1990, all goats were shorn in the second week of July and February. 
Fleeces were weighed to the nearest gram and samples representing the entire fleece were taken 
by grid sampling (McGregor 1994). Fleeces were then lightly skirted prior to classing into 
commercial sale lots. The fibre style, described below, was visually assessed by using 
internationally accepted industry classing standards (Anon 1985). Staple length was determined 
as the mean maximum length of down in three staples randomly removed from the main fleece 
and measured to the nearest 0.5 cm. Various attributes of the guard hair were visually assessed 
including colour, diameter and length.  Fleece grid samples were tested for estimated cashmere 
5
 
  
(down) yield (%w/w) and mean down fibre diameter (MFD). In 1990, 1991 and 1992 one 
weighted sample representing the two shearings was prepared and processed on the Shirley 
Analyser followed by measurement of 1000 fibres on the FDA 200. In 1993 and 1994 grid 
samples from each shearing were measured on the OFDA (6000 fibres) with no fibre diameter 
cut-off. Fleece data has been collected from complete kiddings of goats born in the years 
1991 to 1994. The last collection of fleece production data occurred in February 1996. A 
summary of all the records taken of experimental goats is given in Table 1. 
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Fibre style categories 
The classing types of the Australian Cashmere Marketing Corporation (ACMC) and the New 
Zealand Mohair and Cashmere Warehouse were used as the basis for classing our fibre. It 
was necessary to develop more specific categories as the Faure Victoria herd produced fibre 
which fell outside the commercially used cashmere types. All fleeces harvested from the 
research flock were categorised by the Principle Investigator into the following fibre styles 
(FS) defined below and illustrated in Figure 1: 
  
 
FS 1. Cashmere - down with significant fibre crinkle; generally low sheen compared to FS 2; 
coarse guard hair leading to lower cashmere yields compared to FS 2. 
FS 2.  Strong cashmere - down with some fibre crinkle and/or low crimp; generally higher 
sheen compared to FS 1; high cashmere yields, easy to dehair. 
FS 3.  Faure fibre - no fibre crinkle but broad crimp or wave such as in superfine mohair 
type; moderate lustre; high yields; some long guard hairs. 
FS 4. Cashgora - fleeces showing great variation in fibre style, diameter and guard hair 
characteristics; no or variable fibre crinkle including straight “down” fibres; guard 
hairs of variable diameters including heterotype (intermediate) fibres; more difficult to 
dehair. 
FS 5. Mohair - no down present, broad mohair crimp or flat locks; very lustrous; kemps 
present. 
   
 
Figure 1.  Typical examples of fibre styles (FS) showing aspects of the crimp of the fine fibres. 
The guard hairs have not been illustrated. The example for FS 4 shows a straight down fibre 
   
FS 1 FS 2 FS 3 FS 4 
FS 5 
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Verification of fibre style categories 
Discussions were held in July 1991 with the ACMC’s Head Classer Mr. Daniel McCulloch to 
verify the Principle Investigator fibre style categories. He was asked to describe the FS of 16 
unidentified random samples and record his style descriptions. This process was repeated in a 
random order the following day. There was a very high level of agreement between the 
ACMC view and the Principle Investigator own descriptions, indicating that for all practical 
purposes we had the same view of categorising the types of fibre encountered in the Faure 
Victoria herd. The responsibility for the categorisation of the fibre produced in the research 
flock rests with the Principle Investigator. 
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An explanatory note regarding the terms “cashgora” and “cashmere” 
Some industry commentators regard FS 2, FS 3 and FS 4 along with other types of fibre, 
which is difficult to dehair, as “cashgora”. When this project began the then industry usage of 
the word “cashgora” with appropriate qualifiers was used. As this project continued it 
became apparent that the term “cashgora” had different meanings to different people, 
different meanings in different countries and different meanings between sellers of fibre and 
garment manufacturers. A review of some of these issues is included in Appendix I. As the 
term “cashgora” is ambiguous I believe that it would be better replaced (McGregor 1995b). 
 
 
The term “cashmere”, while describing a certain style or type of down fibre from goats, is 
essentially a trading definition with an “arbitrary” maximum fibre diameter cutoff of 18.5 
0.5 m. In a biological project it is essential to have FS categories which represent the 
biological gradations in style encountered in the research flock more closely than current 
trading, classing or marketing categories. The fact that the ACMC used to prepare a strong 
cashmere line (18.5 to 20 m, WW 3) demonstrates that such “cashmere” fibre is not really 
“cashgora” even if it is currently offered for sale as such. Indeed such fibre easily fits into the 
current maximum cashmere fibre diameter definition  of  18.5  0.5  m.  The  currently 
accepted definitions of cashmere and “cashgora” are shown below. The “cashgora” fibre 
style category used in this research project (FS 4) is completely compatible with the definition 
shown below: 
 
Cashmere is the down grown by a two fibred goat together with the coarse medullated guard 
hair, there being a distinct diameter difference between the down and the guard hair. 
Commercially traded “cashmere” has an arbitrary definition:- its mean fibre diameter must be 
18.5 0.5   m. 
 
Cashgora is fleece, irrespective of fibre diameter, with three fibre components; coarse guard 
hair, fine down and longer shiny and straighter ‘intermediate’ fibres. 
   
For the remainder of this report fibre compatible with the FS 2 definition is referred to as 
strong cashmere while the term cashgora refers to fibre meeting FS 4 definition. 
  
Lifetime production of the base flock 
To establish the lifetime production, live weight and changes in fleece quality of does prior to 
any selection or culling resulting from this project, 2 groups of 12 does born in September 1991 
were identified. Each group represented all sires used in equal proportion to the number of 
offspring born in 1991. These 2 monitor groups were grazed with the doe flock and shorn each 
February and July. At shearing their fleeces were assessed as for other fleeces. A bulk 
weighted sample representing each group was tested for mean fibre diameter and cashmere yield 
and the data from the 2 groups meaned. 
  
Environmental conditions 
Rainfall records were taken at “Kawalla” and are given in Appendix II.  Considerable 
variation in rainfall was experienced, including very wet and dry springs and a drought. 
9
 
  
Table 1.  Summary of records made of Faure goats 
  
Variate Explanation of variate 
YOBTAG year of birth sequential identification number 
DOB day of year birth date 
SIREYOB sequential identification number of sire including year of birth 
DAMYOB sequential identification number of dam including year of birth 
SEX               sex of goat; 1 = female, 2 = male 
DAMBR dam breed; 1 =  Faure, 2 = feral cashmere 
C presence of coloured fibres at birth; 1: white, 2: white with trace of colour, 3: 
ginger, 4: black, ginger/brown, ginger/black 
BT  birth rearing type; 1: single, 2: twin, 3: triplet, 4: twin born, single reared, 5: 
triplet reared             as twin, 6: triplet reared as single 
LWT3M liveweight at 3 months of age (December), kg 
LWT15M liveweight at 15 months of age (December), kg 
FWT5M greasy fleece weight at 5 months of age (February), g 
FWT10M greasy fleece weight at 10 months of age (July), g 
FWT17M greasy fleece weight at 17 months of age (February), g 
FS10M fibre style of down fibre at 10 months of age, visual assessment; 1: cashmere, 
2: strong cashmere, 3: Faure fibre, 4: cashgora, 5: fine mohair 
FS17M fibre style of down fibre at 17 months of age, visual assessment 
HD10M guard hair diameter, visual assessment at 10 months of age; 1: fine, 3: coarse 
HD17M guard hair diameter, visual assessment at 17 months of age 
HL10M guard hair length, visual assessment at 10 months of age; 1: short, 3: long 
HL17M guard hair length, visual assessment at 17 months of age 
STPL10M mean length of down in three fleece staples at 10 months of age, cm 
STPL17M mean length of down in three fleece staples at 17 months of age, cm 
C10M            colour at 10 months of age, see C 
C17M colour at 17 months of age, see C 
DYLD10M proportion of down in greasy fleece shorn at 10 months of age, %w/w 
DYLD17M proportion of down in greasy fleece shorn at 17 months of age, %w/w 
WYLD10M clean washing yield of shorn fleece at 10 months of age, %w/w 
WYLD17M clean washing yield of shorn fleece at 17 months of age, %w/w 
DWT10M weight of down shorn at 10 months of age, g 
DWT17M weight of down shorn at 17 months of age, g 
10 
 
 
 
DMFD10M mean fibre diameter of down at 10 months of age,   m 
DMFD17M mean fibre diameter of down at 17 months of age,   m 
MEDMFD10 mean fibre diameter of medullated fibres at 10 months of age,   m 
MEDMFD17 mean fibre diameter of medullated fibres at 17 months of age,   m 
INCMED10 the incidence of medullated fibres in the fleece at 10 months of age, % 
INCMED17 the incidence of medullated fibres in the fleece at 17 months of age, % 
TFWT total weight of greasy fleeces shorn at 10 and 17 months of age, g 
TDWT total weight of down in fleeces shorn at 10 and 17 months of age, g 
TDYLD (TDWT / TFWT) x 100/1, %w/w 
TDMFD weighted mean down fibre diameter for down shorn at 10 and 17 months of 
age,   m 
RMFDMD ratio of mean fibre diameter; medullated fibres : down fibres 
11
 
To
ta
l d
ow
n 
w
ei
gh
t (
g)
 
  
Selection of sires and selection and culling of does 
Interpretation of measurement data 
Each year the combined fleece data from the 10 and 17 months shearings were graphed with 
weighted mean down fibre diameter on the x axis and total clean down weight on the y axis. 
Lines of best fit were fitted separately to the data for does and for bucks as illustrated in 
Figure 2. This phenotypic data was used to assist in the identification of the most desirable 
potential sires from within each birth year. Independent culling levels for FS excluded FS 4 
and FS 5 and for mean down fibre diameter excluded potential sires if MFD was > 22 m. 
Other production records of potential sires were then examined carefully to minimise the 
presence of coloured fibre, to seek to improve the differentiation of guard hair from down 
fibres and to seek to reduce the incidence of short fine guard hairs. Before selection a 
physical examination of potential sires was completed. 
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Figure 2. An example of the relationship between total down weight and weighted 
mean down fibre diameter for Faure buck kids in the research flock 
    
Selection and culling of does 
The objective with the doe flock was to achieve and then maintain at least 200 Faure does of 
breeding age. In the first three years Faure does were culled only for physical defects such as 
mouth and udder faults. In 1993 three important events occurred for the first time, firstly 
culling of undesirable types of does in the base flock began, secondly the number of does of 
Faure origin exceeded 200 thus providing more offspring for selection, and thirdly bucks and 
does which were the progeny of the breeding program were available for selection for the first 
time. From 1993 does were culled on fibre quality characterists such that priority for culling 
was physical faults, fleeces of FS 4 and FS 5, fleeces of low commercial value and does 
which had not kidded. From 1993 recruitment of does to the breeding flock utilised the same 
process as described for the selection of sires. 
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Trial processing 
Preliminary combing trial 1993 
From 1991 to early 1993 shorn fibre was stored for contract processing into tops. Fibre 
preparation at shearing was focussed upon; separation of fibre on fibre style, classing fibre into 
Australian Cashmere Grower Association (ACMC) fibre lines and removal of coloured fibres, 
cotts, stains and other impurities. Initial classing was followed by some resorting and the 
combination of some lines to increase processing lot sizes. Two lots were prepared for 
processing, one of FS 2 and the other FS 3. While fibre from all animals was tested at 17 months 
of age little of the fibre from adult goats had been tested and the nature of the resorting meant that 
it was not possible to use any of the data collected from the fleece testing of individual animals to 
assist in interpreting the processing performance of lots. Lots were sampled by the processor and 
tested at commercial fibre testing laboratories (Table ). 
 
 
Assessment of the fibre properties of fibre lots sent for processing in 1994 and 1995 
At shearing in 1994 and 1995 fibre was prepared for processing using the knowledge gained 
from the 1993 processing (see discussion). Fleeces were skirted more heavily and kid fibre was 
kept separate from the adult fibre lines. In 1994 the kid FS 2 and kid FS 3 fibre was blended. 
The 1994 lots were sampled by the processor and tested at the AWTA. In 1995 the adult FS 2 
fibre was sent directly for semi commercial dehairing. The resulting down was sampled and 
tested at VIAS using OFDA equipment. The owners of the fibre are thanked for allowing some 
of their testing results to be released for inclusion in this report. Data should be regarded with 
caution as they are unreplicated but are indicative of the potential processing performance of 
this fibre. 
 
 
Developing specifications for preparations of lots of long stapled cashmere 
To assess the likely impact of varying the staple length and the down mean fibre diameter on 
the characteristics of lots all the measurement data from the 1994 born kids were placed in a 
data base. The data was the separate records for each fleece shorn at 10 and at 17 months of 
age for bucks and does. Various synthetic lots were then selected from the fibre by changing 
the specified fibre style (FS 2, or both FS 2 and FS 3), staple length and down mean fibre 
diameter. The mean down mean fibre diameter and mean staple lengths ( SD) were then 
calculated for each of the synthetic lots. Recommendations for specifications for  trial 
classing were then derived from the results. 
   
STATISTICAL ANALYSES 
Fibre production and reproduction 
Production data have been calculated for the base flock present when this research began and 
then for the progeny born in each successive year. Production and fibre quality data have 
been graphed to show trends over time and for different fibre style populations. Data are 
represented generally as means for different fibre styles or sex categories with SD or SE 
estimates and ranges. In some cases error bars have been excluded from figures to simplify 
presentation. To better assess the potential performance of the research flock the highest 
quartile for various production and quality traits were determined and mean values for a range 
of fibre traits calculated at both 10 and 17 months of age. 
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Mating and kidding records were analysed to calculate various reproductive data including 
kids weaned/does mated, % does kidding for various live weight classes of does and kids born 
as a % of does mated. 
  
Genetic analyses 
The analysis method 
The analysis was performed by Restricted Maximum Likelihood using the DFREML suite of 
programs (Meyer 1992). The model included fixed effects of year of birth, sex, dam breed 
and birth/rearing type. Day of birth was included as a partial regression (covariate). Additive 
genetic effects were fitted for each animal (an “animal” model) to yield single trait Best 
Linear Unbiased Predictor (BLUP) breeding values for each of the thirty traits recorded. 
 
 
The method of analysis used was a “single-trait” analysis because each trait is considered as 
independent of others. Data from the progeny of 32 sires, several hundred dams and 
approximately 700 progeny have been analysed. The exact number varied with the trait and 
the number of missing data. All parts of the pedigree were taken into account in the analysis 
so that dams and half-siblings as well as sires, contributed to the estimates. The analyses 
included a random effect of animal to produce a BLUP breeding value of each animal for 
each trait. The fixed effect of Faure versus feral cashmere dams was therefore a Best Linear 
Unbiased Estimate (BLUE) of this effect for each trait. The analysis of data from 32 sire 
groups provides information on heritabilities and fixed effects as well as partial regressions. 
Repeated measures such as 10 and 17 month fleece and body measurements have been 
handled as additional partial regressions. 
  
Factors affecting the values of the traits As well as the pedigree structure of the herd, other 
factors are known to have important directional effects on quantitative traits. These include 
year of birth, date of birth, birth and rearing type (born or reared as twin or single etc), sex of 
progeny and age of the dam. We have considered the animal effect, the year of birth and the 
sex of animal, breed of dam (Faure or feral) and birth/rearing type. Date of birth was 
included as a continuous covariable. Because of the data structure, it was not feasible to 
estimate the effect of the age of dams independently of year of birth and sire effects. 
 
 
Repeatability of fleece measurements 
Whether it would be advisable to use 10 month measurements as a replacement for 17 month 
measures can be approached in several ways. The data has been analysed using covariate 
analysis whereby the earlier measurement was included as a covariable for the later 
measurement. This provided a means of estimating the degree to which the early measure 
“explains” the genetic component of the later one. In each case the model was the same as 
used in the above estimates. 
 
 
Phenotypic relationships between sexes 
These difference are calculated by first calculating the mean performance for all progeny of a 
sire and then calculating the mean performance for the male progeny and the mean performance 
for the female progeny. These results are presented in graphic form by plotting the mean 
performance of all the progeny of an individual sire on the x axis and the sex with the highest 
mean performance for a particular characteristic on the y axis. With mean fibre diameter for 
15
 
  
example if the mean fibre diameter of the male progeny was coarser than the mean fibre 
diameter for all the progeny of a sire then that sire would be plotted as having males coarser 
(positive) but if the mean fibre diameter of female progeny was coarser than the mean fibre 
diameter for all progeny of that sire then that sire was plotted as having females coarser 
(negative). 
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results 
Fibre production and fibre quality of the original base flock 
The fibre produced by the base flock was very variable and classing the fibre in 1990 and 
1991 was arduous.  These difficulties were related to the range of doe live weights and the 
stresses of relocation and drought conditions.  The proportion of does growing various styles 
of fibre during the first year of the study was: cashmere and strong cashmere, 26%; Faure 
fibre, 44%; cashgora, 19%; fine mohair, 11% and 39% grew down with a mean fibre diameter 
< 22.0   m. 
  
The fleece production and quality of the unselected base flock of does is shown in Table 2. 
Does had an average age of 4 years and liveweight (mean ± SD) 30.1 ± 5.4. Mean production 
of FS 2 strong cashmere in the unselected base flock was 375 g/doe with a mean down fibre 
diameter of 21.6   m (Table 2).  Mean production of mohair style fibre (FS 5) was only 796 
g/doe at a mean fibre diameter of 25.1   m. 
  
Table 2.  Fleece production and quality of Faure Is. does in the unselected base flock (n = 
173) classified on fibre style at February 1991 shearing, other data from February and 
July 1991 shearings 
  
Fleece Cashmere Strong cashmere Faure fibre 
  
character Mean SD Range Mean SD Range Mean SD 
Range 
Fleece weight g 533 106 418-695 594 140 304-1147 722 
196 275-1270 
Down yield %w/w 49.8 10.6 38.6-67.0 62.2 10.4 29.5-78.2 63.3 10.1 
39.4-79.6 
Down weight g 303 108 161-449 375 129 120-836 465 
163 108-822 
 
MFD   m 
2.2 
  
20.2-29.0 
20.7 1.1 19.4-22.5 21.6 1.4 19.4-25.6 23.7 
CV % 
2.4 
 
20.8-31.5 
23.5 1.8 22.4-26.7 25.1 2.4 20.8-31.5 25.1 
Staple length 
3.3 
cm 9.0-
25.0 
16.9 3.0 13.5-21.0 16.8 3.1 6.5-22.0 18.0 
Fleece Cashgora Mohair 
character Mean SD Range Mean SD Range      
Fleece weight g 613 173 330-990 796 143 600-1163 
Down yield %w/w 57.6 14.2 22.7-75.8 na 
17
 
  
Down weight g 
  
384 
  
156 
 
94-718 na 
 
MFD   m 22.8 2.2 18.7-28.2 25.1 1.7 22.2-28.8 
CV % 24.3 2.5 16.6-28.8 25.4 1.9 22.6-29.6 
Staple length cm 16.1 3.4 8.0-25.0 19.3 2.6 14.0-23.0 
na: not applicable            
 
 
Fibre production and fibre quality of the feral cashmere does 
The fleece production and quality and liveweight of the feral cashmere does (mean ± SD) 
was; 
Fleece weight g   398 96 
Down yield %w/w 38.9 12.8  
Down weight g   155 79 
Fibre style score   1 -   (2 does had FS 2 and 3 does had FS 3) 
MFD   m   18.4 1.5 
CV %   20.8 1.3 
Staple length cm   8.0 2.0 
Liveweight kg 35.5 5.0  
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Lifetime production of the unselected monitor group from the base flock 
Production of down by the lifetime monitor groups is shown in Figure 2. From the second 
shearing mean production of down was 250 g/doe per shearing, equivalent to annual production 
of 500 g/doe. Down yields were relatively constant ranging between 65 and 70 %. Down mean 
fibre diameter increased from 20  m at 10 months of age to approximately 22.5   m for the third 
to the ninth fleeces. Liveweight increased from 10.5 kg at 3 months of age to 36 kg at 3 years of 
age. Lactation had little effect on down fibre diameter but lactation reduced down production in 
late summer by 36%. 
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Figure 3. Lifetime down production (●)and mean down fibre diameter (❏) of a random 
selection of Faure Is. non pregnant ( )   and lactating ( )   does in the unselected base 
flock (mean ± se) shorn twice annually and grazed on annual pastures 
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Mean fibre production and quality during the research project 
The incidence of various FS categories in kids born each year since the project began is shown 
in Figure 4. The year 1990 represents the last time sires were selected prior to this research. 
Figure 4 suggests that during the period 1990 to 1994 the incidence of FS 4 and FS 5 fleeces has 
fallen while the incidence of FS 1 and FS 2 fleeces has risen. 
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Figure 4. The observed percentage incidence of fibre style categories (FS 1   ; FS 2 ■; FS 
3 ●; FS 4 ◆; FS 5 ) in kids born each year for fibre shorn between 5 and 17 months of 
age 
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The relationship between fibre style and production of down between 5 and 17 months of age 
within years is shown in Figure 5 and the trends over years are shown in Figure 7. Generally 
fibre production increased as fibre style increased from 1 to 5. Many of the FS 4 goats grew 
poor light weight fleeces, particularly in February. Figure 7 indicates that for each fibre style 
mean down production was highest in 1994 born goats. 
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Figure 5. Mean production of down grown by Faure goats between 5 and 17 months of 
age for goats born in each year from 1989 to 1994. Down production for fleeces is 
categorised into fibre styles 
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The relationship between fibre style and mean fibre diameter of the down grown during the 
period from 5 to 17 months of age is shown within years in Figure 6 and over years in Figure 7. 
There was a strong positive correlation between mean down fibre diameter as fibre style 
increased from 1 to 5. Figure 7 indicates that as the experiment progressed down mean fibre 
diameter declined in FS 1, FS 2 and FS 3 and the lowest mean measurements recorded during 
the research occurred with 1994 born kids. 
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Figure 6.   Mean fibre diameter of down grown between 5 and 17 months of age by all 
Faure goats born in years 1989 to 1994. Fleeces have been categorised into fibre styles 
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Figure 7.   Mean down fibre diameter and production of down grown by Faure goats between 5 and 17 months of age categorised into 
various fibre styles for all goats born each year from 1990 to 1994 
 Performance of the top quartile of Faure goats 
Data taken from all kids born each year, and categorised as FS 2 or FS 3 was ranked to 
determine the top quartile (25%) of goats for various production parameters. The data presented 
is the mean production for the top quartile for the 12 month period between 5 and 17 months of 
age. Table 3 shows the data for FS 2 and Table 4 shows the data for FS 3. 
  
Table 3. Mean performance of the top quartile of Faure goats producing strong cashmere 
(FS 2) at 10 and at 17 months of age based on highest total cashmere production or finest 
mean cashmere fibre diameter. Values are for total cashmere weight and mean cashmere 
fibre diameter for fibre grown between 5 and 17 months of age except for staple length 
which shows means at both 10 and 17 months of age 
  
Heaviest quartile for cashmere weight Finest quartile for cashmere diameter 
  
Birth Cashmere Cashmere Staple length Cashmere Cashmere Staple length 
Year weight (g)  diameter (  m)  (cm) weight (g)  diameter (  m)  (cm) 
Fibre Style 2 at 10 months 
1990 662 22.9 8.4-12.0 468 20.2 9.2-10.9
1991 625 21.9 8.5-11.3 297 18.6 7.3-7.0 
1992 724 21.9 8.8-12.8 438 19.5 8.4-9.0 
1993 654 22.0 8.1-10.5 383 18.6 7.4-8.9 
1994 872 21.7 7.9-11.7 443 18.9 7.1-7.9 
Fibre Style 2 at 17 months 
1990 584 21.5 8.5-12.5 340 19.6 8.0-9.3 
1991 689 21.8 8.6-12.3 322 18.8 7.4-7.8 
1992 652 21.8 9.1-10.9 347 18.9 7.0-8.3 
1993 665 22.0 8.5-10.6 348 18.3 7.6-8.6 
1994 769 20.8 7.7-11.0 490 18.9 6.8-8.8 
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Table 4.  Mean performance of the top quartile of Faure goats producing Faure fibre (FS 
3) at 10 and at 17 months of age based on highest total greasy fleece production or finest 
mean down fibre diameter. Values are for total fleece weight and mean down fibre 
diameter for fibre grown between 5 and 17 months of age 
  
Heaviest quartile for fleece weight Finest quartile for down 
diameter 
Birth     Fleece        Down         Down                                  Fleece Down  Down 
Year weight (g)  weight (g)  diameter (  m) weight (g) weight (g) diameter 
(  m) 
Fibre Style 3 at 10 months 
1990 1048 768 23.9 678 526 21.2 
1991 1184 808 23.6 703 476 20.5 
1992 1255 939 25.0 822 579 21.3 
1993 914 763 22.3 630 483 19.6 
1994 1157 949 22.6 681 514 19.0 
Fibre Style 3 at 17 months 
1990 1069 802 23.4 677 490 20.7 
1991 1249 867 24.4 687 481 20.7 
1992 1114 848 23.4 716 475 20.5 
1993 944 788 23.0 652 523 20.1 
1994 1233 1012 22.4 631 467 19.5 
 
Strong cashmere fibre length 
Mean staple length of the top quartile of goats growing strong cashmere exceeded 6.0 cm in all 
measurement periods (Table 3). At 17 months of age the finest quartile of goats growing strong 
cashmere had a mean staple length exceeding 7.5 cm each year. These staple lengths are 
sufficient to enable worsted spinning of this fibre. The mean staple lengths of Faure fibre was 
sufficient to enable worsted spinning at all shearings. 
  
Reproductive performance of Faure goats 
The Faure Victoria flock was managed primarily to meet the requirements of the genetic studies 
and has suffered a lowering of reproductive performance as a consequence of i) the need to keep 
large number of aged does which originated from Faure Island in the hope of breeding from 
them, ii) the use of young inexperienced bucks each year and iii) the use of at least 8 single sire 
mating groups each year with minimal backup mating. Reproductive performance of the flock is 
summarised in Tables 5 and in Figures 8 to 11. 
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Table 5. Summary of reproductive performance and mating data from the Faure Victoria 
flock used for the gathering of experimental data 
   
Year Bucks 
used 
Does 
mated 
Kids weaned/ 
does mated (%) 
Alive kids born/ 
does kidding (%) 
Range in number kids 
born per buck 
1991 10 224# 66 116 5 - 21 
1992 8 232# 75 117 16 - 23 
1993 8 203 78 106 17 - 24 
1994 8 206 83 116 14 - 23 
# During 1991 and 1992 50 feral cashmere does were mated 
   
Weaning percentage in 1991 was reduced as a result of very wet weather during kidding. As the 
research project continued weaning performance increased to a level expected for Merino sheep 
managed on a commercial farm in the same environment. This increase reflects the combined 
effects of improved mating management of the young bucks, culling of aged does and increased 
ability to select heavier young does. The actual kidding performance of does which kidded has 
remained remarkably stable averaging 114%. Further improvement in weaning performance is 
expected as the flock age profile is returned to a normal structure. Almost twice as many kids 
were born to Faure x Faure matings during the years 1992 to 1994 than during the years 1989 to 
1991. 
 
 
Reproductive performance and live weight of Faure does 
The profile of the live weight of Faure does mated during the experimental period is shown in 
Figure 8. Few does exceeded 44.5 kg in live weight and most of these were does brought in 
from Faure Island and kept in an attempt to breed from them. During the experimental period 
the proportion of does in various live weight classes which kidded increased from 56% for does 
< 20 kg live weight to 84% for does > 44.5 kg live weight (Figure 9). 
  
The number of kids born per doe kidding (Figure 10) increased from 100% (one kid per doe 
kidding) at doe live weights < 20 kg to 148% at doe live weights of 40 to 44.5 kg. Values for 
does > 44.5 kg should not be regarded as typical as this small proportion of the Faure doe 
population included does which would normally have been culled as barren or culled for age 
related faults. Culling for these faults began only prior to the mating in the third year of this 
project. 
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Figure 8. The cumulative number of Faure does mated, for various live weight classes, 
during the entire experimental period (1991 to 1994) 
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Figure 9. The percentage of Faure does, in various live weight classes, which kidded 
during the entire experimental period (1991 to 1994) 
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The mean number of kids born per doe mated (a combination of Figures 9 and 10) increased 
from 56% for does with live weights < 20 kg to 95% for does with live weights of 40 to 44.5 kg 
(Figure 11). 
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Figure 10. Mean kidding rate (kids born per does kidding) for Faure does of various live 
weight classes expressed as a percentage 
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Figure 11. Mean kidding performance (kids born per doe mated) for Faure does of 
various live weight classes expressed as a percentage 
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Genetic objectives 
Phenotypic relationships for down fibre diameter 
Phenotypic differences in mean down fibre diameter at 10 and 17 months of age for bucks and 
does born during 1993 and 1994 are shown in Figure 12. The majority of sires had male 
progeny which grew coarser down than their female progeny. The differences in mean down 
fibre diameter between the sexes was greater at 17 months of age than at 10 months of age with 
males 0.81 m coarser than the sire mean at 17 months of age compared to males being 0.67 m 
coarser than the sire mean at 10 months of age. 
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Figure 12. The difference (  m) in phenotypic down fibre diameter between male and 
female progeny of individual sires. Individual sire progeny means are plotted on the 
horizontal axis. Data for 1993 and 1994 only (symbols represent different years) 
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Phenotypic differences in mean down fibre diameter for the growing period between 5 and 17 
months of age are available for all years and indicate that the mean down fibre diameter of male 
progeny was (mean ± se) 0.60 ± 0.16 m coarser than the mean down fibre diameter of all 
progeny of the sires (Figure 13). 
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Figure 13. The difference ( m) in phenotypic down fibre diameter between male and 
female progeny of individual Faure sire of down grown between 5 and 17 months of age. 
Individual sire progeny means are plotted on the horizontal axis. Symbols represent 
different years (all four years represented) 
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Phenotypic relationships for down production 
Phenotypic differences in down production at 10 and 17 months of age for bucks and does born 
during 1993 and 1994 are shown in Figure 14. At 10 months of age males in most sire progeny 
groups had higher mean down production than females in the sire progeny groups and by 17 
months of age the mean down production of males was greater than the mean production of 
females for all sires. The differences in down production between the sexes was greater at 17 
months of age than at 10 months of age. 
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Figure 14. The difference (g) in phenotypic down production between male and female 
progeny of individual sires. Mean production of individual sire progeny group are plotted 
on the horizontal axis. Data for 1993 and 1994 only (symbols for different years) 
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Mean down production for sire progeny groups, in the 12 month period from 5 to 17 months of 
age, (mean ± SD, range) was 529 ± 90, 329-741 g. The mean down production of males and 
females in the sire progeny groups was respectively 575 ± 123 g and 483 ± 111 g. Phenotypic 
differences in down production for the 12 month growing period between 5 and 17 months of 
age are shown in Figure 15 with male progeny of sires having a mean production 43 g greater 
than the sire mean. 
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Figure 15. The difference (g) in phenotypic down production between male and female 
progeny of individual Faure sires of down grown between 5 and 17 months of age. 
Individual sire progeny means are plotted on the horizontal axis. Symbols represent 
different years (all four years represented). 
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Phenotypic relationships for live weigh at 15 months of age 
The mean live weight at 15 months of age was 27.4 kg (range for individual buck progeny 
means was 33.8 to 23.9 kg). For individual bucks the live weight (mean ± se) of male progeny 
(32.1 ± 0.6 kg) was greater than the mean live weight of female progeny (22.8 ± 0.4 kg). The 
mean phenotypic superiority of male progeny over the sire mean was 4.7 ± 0.4 kg (Figure 16). 
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Figure 16. The difference (kg) in phenotypic live weight at 15 months of age between male 
and female progeny of individual Faure sires. Individual sire progeny means are plotted 
on the horizontal axis. Male progeny were heavier than the female progeny for all sires 
used and their superiority over each sire progeny mean live weight is shown on the vertical 
axis. Symbols represent different years (first three years represented) 
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Heritability estimates of fleece and other traits in the Faure goat 
What is heritability and what is it for? 
Heritability is a measure of the tendency of quantitative or scored traits of animals such as 
fleece weight, controlled by many genes, to be passed on to offspring. It is also a measure of 
the degree to which relatives are alike for genetic reasons. If heritability was 100% it would 
mean two things; firstly that the degree to which parents are superior would be reflected 
completely in the superiority of their offspring, and secondly that the proportion of the total 
variation in the trait (apart from fixed effects such as age, parity, herd, year etc) that is genetic 
is 100%. There are no traits we know of which have a heritability of 100% and in practice 
they range from about 5% for reproductive traits to about 60% for other fleece and carcase 
traits. A trait that has a heritability of 30% is considered to be moderately heritable. Traits 
like this have been easily changed with direct selection in many populations of livestock. 
 
 
Estimates of the heritability of various traits and the BLUE (fixed effects) of dam source on 
each trait are shown in Tables 6 and 7. 
  
Table 6. Estimates of the heritability (h2 ± SE) and of the mean effect of dam breed on 
some traits in the Faure goat research flock 
 
 
Trait h2 (%) SE Faure Feral Units 
  dam 
Mean 
dam 
Mean 
 
Colour score birth 23.5 7.1 1.41 1.95 1 to 4 
Colour 10M 3.4 6.1 1.11 1.37 1 to 4 
Colour 17M 5.9 6.6 1.36 1.95 1 to 4 
Live weight 3M 12.4 12.5 14.8 13.1 kg 
Live weight 15M 31.4 10.8 26.8 29.7 kg 
Fleece weight 5M 27.0 9.9 223.3 137.7 g 
Fleece weight 10M 27.3 8.9 288.6 275.7 g 
Fleece weight 17M 29.0 8.6 432.8 335.9 g 
Fibre style FS10M 27.5 11.0 2.58 2.49 1 to 5 
Fibre style FS17M 37.7 11.7 2.78 2.50 1 to 5 
Down weight 10M 48.1 17.7 212.5 173.2 g 
Down weight 17M 25.7 12.0 321.5 206.6 g 
Down mean fibre 46.1 19.5 19.8 19.1 µm 
diameter 10M          
Down mean fibre 45.5 14.9 21.7 21.8 µm 
diameter 17M          
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As can be seen from the Tables, most traits had intermediate heritabilities and there was a 
tendency for those with higher heritabilities to have larger standard errors. Generally traits 
recorded earlier in life were less heritable than later. This could have been an effect of 
maternal effects on the traits because these were not explicitly included in the model. 
 
 
Fleece weights at the three ages had similar heritabilities. Fleece colour score at later ages 
was not sufficiently heritable to be useful. However, at 3 months of age, colour score was 
heritable and selection for this trait would be best carried out at or before three months of age. 
 
 
Fibre style appeared more heritable at 17 months of age but more data are needed to be 
certain of this. The apparent higher heritability of down weight at 10 months was associated 
with a very high standard error and is probably not very different from the 17 month estimate 
of heritability. 
 
 
Down mean fibre diameter was highly heritable at both ages. 
 
 
Table 7. Further estimates of the heritability (h2 ± SE) and of the mean effect of dam 
breed on some traits in the Faure goat research flock 
   
Trait h2 (%) SE Faure 
dam 
Mean 
Feral 
dam 
Mean 
Units 
Down yield 10M 37.3 17.5 78.3 62.2 % w/w 
Down yield 17M 32.5 15.7 74.6 43.9 % w/w 
Staple length 10M 38.9 9.6 8.2 7.5 cm 
Staple length 17M 60.5 11.4 10.1 7.5 cm 
Hair length 10M 14.8 8.6 2.39 2.75 1 to 3 
Hair length 17M 22.6 10.2 2.27 2.57 1 to 3 
Hair diameter 10M 27.5 na1 na na 1 to 3 
Hair diameter 17M 9.8 6.3 2.60 2.96 1 to 3 
Medullated  fibre 
mean fibre diameter 
10M 
25.2 16.2 58.3 na µm 
Medullated  fibre 
mean fibre diameter 
17M 
22.7 11.8 76.7 na µm 
Incidence medullated 24.6 22.5 3.43 na % by 
fibres 10M         number 
Incidence medullated 31.3 30.8 3.09 na % by 
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fibres 17M         number 
Total fleece weight 31.4 9.8 711.6 605.9 g 
Total down yield 10.7 7.9 66.2 42.8 % w/w 
Total down weight 36.5 9.0 530.9 332.6 g 
Weighted down mean 54.2 10.1 21.3 20.1 µm 
fibre diameter          
1  na: not available 
  
Staple length was highly heritable with the later measurement even higher at 60.5%. Hair traits 
and medullated fibre measures were lowly to moderately heritable. Down yields were 
moderately heritable but of fairly extreme variability. As before, the weighted mean fibre 
diameter was highly heritable. 
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Repeatability of fleece measurements 
Table 8 shows the effect of covariate analysis estimates for the heritability of traits at 17 
months of age when 10 months traits are used as the covariate for six important traits. 
 
 
In most cases, it was clearly not advisable to rely on the earlier measured trait because so 
much of the additive genetic variation of the more important later trait was unaccounted for at 
the earlier age. The measurement of fibre style at an earlier age was the only one of the most 
important six traits at which reliance on the 10 month trait score seemed advisable. 
  
Table 8.   Changes in heritability estimates of traits at 17 months of age when the 10 
month trait was used as a covariable 
  
Trait Heritability of trait (%) Heritability of trait with 
10 month trait as a 
covariate (%) 
Live weight 15M 31.4 26.0 
Fleece weight 17M 29.0 21.4 
Fibre style FS17M 37.7 14.6 
Down weight 17M 25.7 19.5 
Down mean fibre 
diameter 17M 
45.5 32.9 
Staple length 17M 60.5 39.2 
   
The effects of mating Faure sires with Faure or feral cashmere type does 
There appeared to be a reasonably strong effect of feral cashmere versus Faure dams on down 
yields. Total down weight was not only heritable but there was a substantial effect of the use 
of feral cashmere versus Faure dams (Tables 6 and 7). 
 
 
In general, Faure dams were superior to feral cashmere dams for almost all traits. The only 
exception was mean down fibre diameter in which case there was little difference and in body 
weight where the feral cashmere dams’ progeny appeared to grow faster at a later age. 
    
Preliminary assessment of the textile properties and performance of commercial lots of 
long stapled cashmere 
Preliminary combing trial 1993 
The processing performance in yield and fibre quality terms are summarised in Table 9. 
The FS 3 fibre was processed first onto a clean card and 74% of the medullated fibre was 
removed.  In contrast when FS 2 was carded only 8% of the medullated fibre was removed and 
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only 24% of the medullated fibre was removed in the total processing. There are several possible 
explanations; 
i) The processing of this fibre type requires a clean card. This is not entirely plausible as only 90 
kg of FS 3 was processed and it is unlikely that the card was "full". 
ii) The fibre length of the FS 2 and the kemp fibres was similar. This is possible as much of the 
FS 2 originated from young goats (the first 3 shearings). The raw fibre had only been lightly 
skirted for length resulting in a high degree of overlap in the fibre length distribution of down and 
the medullated fibres. 
    
The net outcomes of this processing were; 
i) FS 3 processed well, the top was finer than the raw fibre but still contained 5% medullation. 
  
ii) FS 2 processed poorly, the top was coarser than the raw fibre and most of the medullation 
remained. 
iii) The noils of both FS 2 and FS 3 were finer than the tops and contained far too much fine 
down. 
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Table 9. The processing yields and mean fibre diameter characteristics of FS 2 and FS 3 
fibre processed from raw fibre into combed tops without dehairing. Mean fibre diameter 
characteristics are for all fibres present at testing including medullated fibres 
  
Stage of processing Weight Fibre diameter   
Medullation 
 
  (kg) Mean ( m) SD( m) %E 
FS 2 
Raw fibre 
   
23.4C 
   
6.7
   
Scoured fibre 70.8 24.8C   8.8   38 
Fettlings   29.6D   17.9    
Card waste 2.2 30.1D   18.5    
Carded fibre 64.4A 23.7C   7.8   35 
Noils 8.0 22.0D   11.9    
Combed top 56.5B 24.1C   7.3   29 
    24.2D   9.3    
(Processing yield = 80.0%)            
FS 3 
Raw Fibre 
 
28.9C 
   
9.2
   
Scoured fibre 90.0 24.8C   9.3   33 
Fettlings   29.6D   17.9    
Card waste 2.3 28.8D   12.3    
Carded fibre 84.5A 25.4C   9.1   8 
Noils 7.5 22.4D   10.7    
Combed top 74.6B 25.8C   8.5   5 
    26.6D   9.5    
(Processing yield = 82.0%)            
A   No regain; B                Regain 18.25%; C  Tested with FFDA 200, count = 2000; 
D Tested with OFDA, count = 10,000; E   By number, projection microscope count = 300  
Fibre properties of trial lots sent for processing 
1994 trial 
The results in Table show that the mean down fibre diameter was greater with adult fibre and 
FS 3 was coarser than FS 2. The % of fibres greater than 30 µm (the Prickle Factor, PF) is 
important in final yarn and fabric properties but dehairing on the Shirley Analyser is inefficient 
as many guard hairs remain resulting in an inflated estimate of the PF. The inflated number of 
guard hairs remaining also inflates the estimated mean down fibre diameter estimates as the 
FFDA is unable to distinguish between these fibre types. Unfortunately these estimates of the 
PF have often been interpreted as indicating that the lot has an undesirable level of fine guard 
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hairs.  The effects of better fibre preparation and more commercial type processing can be seen 
in the tests undertaken on the 1995 lot. 
  
 
1995 trial 
The FS 2 fibre processed on the semi-commercial Morrison dehairing machine produced a top 
with a PF of 2.4% and less than 0.2% residual guard hairs (Table 10 and Figure 17). 
  
Table 10. Summary of the fibre properties of trial lots processed in 1994 and 1995 
  
 
Lot description Down yield Down fibre diameter Medullated fibres %
  (%w/w) Mean (µm) CV% %>30µm   Number
Weight 
1994 Shearing lots - tested after dehairing in Shirley Analyser 
Kid line FS 2 & 3 67.2 19.381 23.0*   4.2 
Adult FS 2 61.3 21.481 22.5*   6.7 
Adult FS 3 47.1 22.161 21.8*   8.1 
1995 Shearing lots - tested after semi-commercial dehairing 
Adult FS 2 top na 19.62 17.92   1.42    
  na 19.83 22.43   2.43 0.153 0.73 
1  Tested with FFDA;  2  Tested with Laserscan Ver. 2.0; 3 Tested with OFDA;  
 
na: not available; * Calculations based on fibres in the 0 to 35 µm range 
  
Prickle factor of fibre grown by 1994 born goats 
The mean PF for the 10 month of age fleeces from the 1994 born bucks (n = 84) was 2.86%. 
The proportion of all 10 month of age fleeces from the 1994 born bucks which had a PF of > 
5.0% of non medullated fibres > 30 µm (measurement by OFDA) was 10.7% (n = 9) and of 
these nine fleeces six were FS 3 with a mean PF of 9.2% leaving the remaining fleeces with a 
mean PF of only 2.36%. The PF of all the fibre grown by 1994 born bucks and does at 10 and 
17 months of age is shown for each FS category in Table 11. 
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Table 11.  The prickle factor (% on nonmedullated fibres > 30 µm) in fibre grown by 1994 
born goats categorised according to fibre style (FS), (mean X, SD) 
 
 
Fibre 10 Months of age 17 Months of age 
style Female  Male  Female  Male   
  X SD X SD X SD X SD 
FS 1 1.54 0.51 1.47 0.69 1.48 0.90 5.33 3.96 
FS 2 2.06 0.99 1.85 0.90 2.36 1.69 3.77 2.77 
FS 3 2.86 1.65 2.54 1.32 3.72 2.28 9.22 5.76 
FS 4 2.10 0.79 2.03 0.41 5.01 2.24 2.36 0.82 
FS 5 3.73 2.77 - - 9.58 5.94 8.33 3.21 
 
 
Figure 17. One of the replicate OFDA fibre diameter distribution histograms for dehaired 
FS 2 strong cashmere processed by the Morrison dehairer in 1995 
              
Development of specifications for the preparation of commercial lots of long stapled 
cashmere 
The staple length and mean down fibre diameter characteristics of the population of FS 2 and FS 
3 fleeces used in this analysis are shown in Figure 18. The correlation between down mean 
fibre diameter and mean staple length was high for FS 2 fibre (r = 0.74) and was similar when 
(FS 2 and FS 3) fibre was combined (r = 0.71) but was lower for FS 3 fibre (r = 0.64). Linear 
regression coefficients were 0.716 and 0.725 respectively for FS 2 and the combination of FS 2 
and FS 3 fibre indicating that each 1 cm increase in mean staple length corresponded with an 
increase in down mean fibre diameter of 0.7 µm. 
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Figure 18. The entire populations of FS 2 and FS 3 fleeces from 1994 born Faure goats. 
Each graph includes fleeces shorn at 10 and at 17 months of age from both bucks and does 
 
 
The estimates of the down mean fibre diameter for differently specified synthetic lots are shown 
in Table 12 and the estimated mean staple length of the synthetic lots are shown in Table 13. As 
strong correlations exist between mean staple length and down mean fibre diameter, any 
reduction in mean staple length resulted in a reduction in down mean fibre diameter and any 
reduction in the proportion of shorter staple length fleeces in a lot resulted in longer but coarser 
lots. Within FS, restricting staple length in synthetic lots to 6.0 to 10.0 cm produced the finest 
lots examined, a measure easily applied during fibre classing, and restriction of down mean fibre 
diameter to 17.0 to 21.0   m also produced the finest lot.  Mean staple lengths of approximately 
8 cm should be adequate for worsted processing.  Inclusion of FS 3 fibre is not advised as the 
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results suggest that inadvertent inclusion of FS 3 fibre will lead to an increase in down mean 
fibre diameters bring the lot mean closer to 20 m. It is therefore suggested that based on this 
preliminary analysis the specifications in Table 14 be further evaluation for the preparation of 
commercial lots of long stapled cashmere. 
 
 
Table 12. Estimated down mean fibre diameter (DMFD, (± SD)) of differently specified 
synthetic lots of strong cashmere (FS 2) and mixed lines of strong cashmere and Faure 
fibre (FS 2 and FS 3) selected from the population of fleeces shorn at both 10 and 17 
months of age from 1994 born Faure goats (n=203) 
  
Specified Specified staple length (cm)   
 
DMFD (µm) 
to 10.0 
None 6.0 to 11.0 6.0 to 10.0 7.5 
FS 2 only 
None 
  
19.61 (1.60) 19.55 (1.55) 
 
19.36 (1.34) 
 
19.79 (1.15) 
 
17.0 to 21.0 19.19 (1.06) 19.19 (1.06)  19.15 (1.04) 19.51 (0.92)  
18.5 to 20.5 19.52 (0.55) 19.56 (0.57)  19.52 (0.56)  19.59 (0.52)  
  
FS 2 and FS 3 
None 20.26   (1.91)  20.06 (1.76) 19.79 (1.56) 20.20 (1.41) 
17.0 to 21.0 19.37 (1.08) 19.33   (1.15)  19.28 (1.14) 19.64 (0.94) 
18.5 to 20.5 19.67 (0.54) 19.64 (0.57) 19.61 (0.56) 19.70 (0.57) 
 Table 13.  Estimated mean staple length (± SD) of differently specified synthetic lots of 
strong cashmere (FS 2) and mixed lines of strong cashmere and Faure fibre (FS 2 and FS 
3) selected from the population of fleeces shorn at both 10 and 17 months of age from 1994 
born Faure goats (n=203). Specified down mean fibre diameter shown as DMFD 
  
Specified Specified staple length (cm)   
 
DMFD (µm) 
to 10.0 
None 6.0 to 11.0 6.0 to 10.0 7.5 
FS 2 only        
None 8.30 (1.68) 8.22 (1.30) 8.05 (1.16) 8.65 (0.84)  
17.0 to 21.0 
(0.80) 
8.01 (1.30) 8.04 (1.14) 7.98 (1.08) 8.53
18.5 to 20.5 
(0.72) 
8.31 (1.02) 8.42 (0.96) 8.37 (0.91) 8.57
  
FS 2 and FS 3  
None 8.77 (1.88) 8.46 (1.33) 8.22 (1.16) 8.74 (0.81) 
17.0 to 21.0 
(0.81) 
8.17 (1.32) 8.17 (1.22) 8.08 (1.14) 8.63
18.5 to 20.5 
(0.77) 
8.40 (1.10) 8.40 (1.08) 8.30 (1.00) 8.68
 
 
Table 14.  Recommended specifications for further evaluation in the preparation of trial 
lots of long stapled cashmere 
  
Parameter Specification 
Fibre style 1 or 2 
Down fibre diameter 
Mean (µm) 17.0 to 21.0 
CV (%) < 24.0 
Fibres > 30µm (%) < 5.0 
Staple length (cm) 6.0 to 10.0 
Guard hair differentiation Good 
Handle Cashmere style 
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DISCUSSION 
Achievement of project objectives for productivity 
To select from Faure Victoria’s base population goats which produced 450 g of 19 m 
dehaired cashmere 
Table 3 indicates that by selecting the finest quartile of 1994 born fibre style 2 goats it was 
possible to select from the Faure Victoria population goats producing 450 g of < 19 m strong 
cashmere at 17 months of age. It was also possible to choose from the same 1994 born 
population goats producing more than 750 g of FS 2 down fibre at 20.8 m by selecting the 
top quartile for down production. At 17 months of age the finest quartile of goats growing FS 2 
had fibre with a mean staple length > 7.5 cm each year. This length is sufficient to enable 
worsted spinning of this fibre. 
To select from Faure Victoria’s base population goats which produced 1.1 kg of raw greasy 22 
m Faure fibre 
Table 4 indicates that it has been possible to select Faure goats producing > 1.1 kg of Faure fibre 
(FS 3 at 17 months) in three of the four years of this study. However, only with goats born in 
1994 has the mean fibre diameter of the down been 22 m at both 10 and 17 months of age. 
There appears to have been a steady fall in the mean fibre diameter of the fibre produced by 
the heaviest quartile for fleece weight and also for the finest quartile for fibre diameter. 
 
 
To determine the production and fleece characteristics of the Faure Victoria base flock 
The mean production from the unselected base population of goats in 1991, of strong cashmere 
was 375 g/doe, which represents approximately 2.5 times that produced by feral goats selected 
for 2 generations for cashmere production (Restall and Pattie 1990). The presence of cashmere 
style fibre, with a significant proportion of fibre below 22 m and of down weights up to 836 g 
indicate that significant variation exists in the population of Faure Is. goats which should enable 
effective selection to improve the production and quality of strong cashmere. Other important 
finding include; 
fibre production increased as fibre style increased from 1 to 5 
fibre diameter increased as fibre style increased from 1 to 5 
lactation reduced the weight of down shorn in late summer by 36% 
from the second shearing mean production of down averaged 250 g/doe per shearing 
down mean fibre diameter increased from 20 m at 10 months of age to approximately 22.5 
m for the third to the ninth fleeces 
the proportion of does which kidded increased from 56% for does < 20 kg live weight to 84% 
for does > 44.5 kg live weight 
the number of kids born per doe kidding increased from 100% (one kid per doe kidding) at 
doe live weights < 20 kg to 148% at doe live weights of 40 to 44.5 kg 
the mean number of kids born per doe mated increased from 56% for does with live weights 
< 20 kg to 95% for does with live weights of 40 to 44.5 kg 
mean kidding performance of does which kidded remained remarkably stable averaging 
114% for the flock 
   
 
Achievement of project objectives for genetics 
To estimate the heritabilities of the major traits that determine economic performance 
Thirty traits were recorded as well as the pedigree structure in this interesting genotype of 
goats. This allowed heritabilities to be estimated for all traits to a moderate level of 
confidence. Most sires had male progeny which grew more down which had a greater down 
mean fibre diameter than their female progeny. At 15 months of age all sires had male progeny 
which were heavier than their female progeny. All the major economic traits were highly 
heritable including fibre style, down fibre diameter and down production. Selection should 
enable rapid improvement in these economically important traits. Selected strong cashmere 
Faure goats appears to offer a potentially valuable genetic resource for the production of strong 
cashmere. 
 
 
To measure the repeatability of fleece measurements over time 
The likely consequences of using earlier trait measures to replace later ones was examined for 
six important pairs of trait measures. In most cases, it was not advisable to rely on the earlier 
measured trait because so much of the additive genetic variation of the more important later 
trait was unaccounted for at the earlier age. The measurement of fibre style at an earlier age 
was the only one of the most important six traits at which reliance on the 10 month trait score 
seemed advisable. 
 
 
To measure the progeny of the mating of Faure sires with feral cashmere type does 
Effects of the use of feral cashmere versus Faure dams was estimated for all traits. There 
appeared to be a reasonably strong effect of feral cashmere versus Faure dams on down 
yields, and total down weight. In general, Faure dams were superior to feral cashmere dams 
for almost all traits except mean down fibre diameter in which case there was little difference 
and in body weight where the feral cashmere dams’ progeny appeared to grow faster at a later 
age. 
  
Other outcomes 
Clarification of fibre styles present in “cashgora” type fibre This project has attempted to 
define and bring some degree of clarification to the discussion of the types of fibre currently 
included in the description of “cashgora”. 
Communication of results to industry Significant communication of the outputs of this project 
has been achieved (Appendix III). An industry Field Day at Horsham on 22nd June 1996 was 
attended by 300. The published Proceedings of 76 pages included details of this research, 
economic analysis of the potential financial returns, details of the theory and practice of 
crossbreeding programs and the processing performance of strong cashmere by textile 
processors. The print run of 220 has been distributed including copies to 35 libraries around 
Australia. The project was featured on the ABC Landline program in July (time 17 minutes). 
Better understanding of the preparation and processing requirements of strong cashmere It is 
clear from the trial commercial processing of fibre from the research flock that valuable textiles 
can be produced.  Under semi-commercial manufacturing conditions minimal number of fibres 
> 30 µm were found in dehaired tops.  This contrasts with the measurements of fibre diameter 
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distribution using laboratory dehairing with the Shirley Analyser. Recommendations have been 
made regarding the preparation of further lots of strong cashmere with the objective of 
improving processing performance . 
Quality of the Faure Victoria herd Best Linear Unbiased Predicted (BLUP) breeding values for 
each animal in the study were produced for all traits. Since 1993 the incidence of undesirable 5 
fleeces has fallen while the incidence of desired fleeces has risen increasing the potential value 
of the fibre produced. During this study there has been a steady fall in the mean fibre diameter 
of the fibre produced. 
  
IMPLICATIONS AND RECOMMENDATIONS 
Potential benefits 
Potential economic returns from increasing strong cashmere production 
This work indicates that the productivity of the strong cashmere goats studied was 2.5 times 
the productivity of feral cashmere goats selected for 2 generations. All  economically 
important fleece quality and production traits were highly heritable. As demonstrated when 
the Faure goats were crossbred with feral cashmere goats the use of strong cashmere goats in 
crossbreeding programs will increase the production of cashmere significantly. However the 
economic returns from strong cashmere production depends heavily on the establishment of 
better prices. 
 
 
Economic analysis (Davies 1996) suggests that at strong cashmere prices of $20 per kg of 
down and sale prices of breeding does of $200 per head with weaning rates of 90% that gross 
margins are $42.70 per head or $21.90 per DSE. This compares with a notional cashmere 
enterprises assuming does produce 140 g of cashmere per head, weaning rates of 125% and 
sale prices of does of $20 per head giving gross margins of $26.77 per head or $11.79 per 
DSE. In the medium term it is likely that down prices for strong cashmere will be greater 
than $20 per kg of down as they are currently $25 per kg of down and are likely to rise but 
prices for cull does are more likely to be closer to the prices received for cashmere does in 
Davies analyses. It is also unlikely that cashmere producers are averaging weaning rates of 
125% assumed by Davies. 
 
 
On a theoretical basis prices for 19 to 20 µm strong cashmere should be 50 to 60 % of the 
prices for the finest cashmere. Assuming $ 50 per kg for strong cashmere down, livestock 
prices of $20 for all classes of culls, buck purchase price of $300, and running costs of $9 per 
head then gross margins for strong cashmere production are more likely to be $29.60 per head 
and $15.20 per DSE. Sensitivity analyses shows that a 10% increase in strong cashmere 
down prices would increase the gross margin by $1.87 per DSE and a 20% fall in cull 
livestock prices would reduce the gross margin by $1.35 per DSE. 
 
 
Market development for long stapled strong cashmere 
Prices for strong cashmere are currently equivalent to $25 per kg down. If we assume that the 
1995 ACMC Pool F could have sold the WW6 and WC 5 lines for $50 per kg down and that 
75% of these lines were acceptable strong cashmere then it is possible to evaluate what effect 
such a movement in prices would have had on the financial returns from Pool F. The 
assumptions indicate that 915 kg of raw fibre contained 383 kg of down valued at $19,139. This 
is equivalent to a net price increase for the entire Pool F of 4.5%. 
  
In order to achieve an equivalent 4.5% price increase by obtaining better prices for the WW0 
lines (< 16.0 µm) the price of these WW0 lines, which totaled 123 kg of down, would need to 
rise by $155 per kg down. If an equivalent 4.5% price increase was sought from all fibre < 16.7 
µm, which totalled 677 kg of down, the price for down would need to rise $28.25 per kg 
down. Irrespective of ones point of view regarding the merits of long stapled strong cashmere 
it is unlikely that the price rises required to increase revenue by 4.5% will be obtained with 
price increases for the finer end of the clip, but great potential does exist to increase the 
revenue by better marketing of the strong end of the clip. This is even more important when 
it is clear that many existing cashmere producers already produce such fibre. Confidential 
information gained during this project indicates that it is possible to gain significant price 
increases for the FS 2 type fibre by marketing outside the existing fibre marketing channels. 
Future research and development needs 
Verify crossbreeding potential of Faure goats with cashmere or Boer goats 
This project was not designed to specifically measure the benefits of a crossbreeding program 
with the objective of increasing cashmere production although the findings support the view that 
such crossing breeding did increase cashmere production. I believe that there is merit in 
understanding further the potential benefits and problems which may arise in using strong 
cashmere genotypes in breeding programs with cashmere and Boer goats with the objective of 
increasing cashmere production. This area of science is controversial within the cashmere 
industry partly because there is not evidence to support the assertions which circulate. Given 
that crossbreeding is well established within all other primary industries it is peculiar that in an 
industry which wants to increase productivity that the potential benefits from crossbreeding 
have been excluded from informed discussion. 
 
 
Recommendation. That RIRDC consider developing a scientific project to evaluate the 
crossbreeding potential of using strong cashmere goats to increase the cashmere production 
of cashmere and Boer goats. 
 
 
Verify the low incidence of prickle factor (fibres > 30 µm) in dehaired strong cashmere 
Critical to the obtaining of increased financial returns from strong cashmere production is the 
need to verify the commercial processing performance of long stapled strong cashmere.  Too 
much  weight  has  been  placed  on  non-commercial  tests  undertaken  via  Shirley  Analyser 
procedures. To achieve this lots of strong cashmere need to be assembled for commercial 
processing. 
  
Recommendation. That RIRDC support commercial trials to verify the low incidence of 
coarse fibres in commercially dehaired strong cashmere. 
 
 
Market strong cashmere to processors with the clear objective of improving financial returns 
to cashmere producers 
As strong cashmere is produced by most cashmere growers improved marketing performance 
and prices will bring increased financial returns to growers, the industry run ACMC and the 
ACGA. 
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Recommendation.  That RIRDC assist industry in developing and implementing a 
marketing approach to the selling of strong cashmere. 
  
Management of the Faure Victoria flock 
Animal Breeding These results are very encouraging for the continued development of a new 
breed or type of fibre goat which has every prospect of being selected quickly and surely 
towards sensible objectives. Continued effort must be applied in reducing mean down fibre 
diameter, increasing guard hair differentiation and reducing kemp length. The use of the genetic 
data and BLUP’s developed in this project will ensure more rapid improvement of the flock for 
production of long stapled strong cashmere. The most crucial elements for the future role of 
genetic analyses is the continued collection of reliable data including accurate pedigrees and 
the analysis of these data both to refine the heritability and genetic correlation estimates, but 
most importantly, the use of these data to predict the breeding values of individuals and aid 
breeders in achieving their selection objectives. If data from more progeny groups can be 
analysed, (say 100 to 150 sire groups) it will be possible to conduct a “multi-trait” analysis in 
which all traits are considered in relation to genetic effects in common as well as the direct 
ones analysed in this study. 
 
 
Fleece preparation Fleeces must be skirted and classed into length classes as recommended 
earlier in this report. 
 
 
Animal Management Close attention needs to be given to manage the appropriate shearing 
strategies for kid and adult does. Shearing kids at 5 months of age in early February may not be 
optimal with regard to achieving good guard hair down fibre differentiation and shearing several 
weeks later will increase kid down fibre length and down mean fibre diameter. The consequent 
small decline in down length following shearing in mid July is probably an acceptable 
compromise in order to gain an improvement in the processing performance of the finest portion 
of the fibre harvested. Adult does have gone through an optional shearing strategy in February 
and this strategy needs to be continued and managed carefully to ensure fibre lengths do not 
exceed 12 cm. 
   
INTELLECTUAL PROPERTY ARISING FROM THE RESEARCH 
  
None 
   
 
ADVANCES IN METHODOLOGY FOR studying RARE NATURAL 
FIBRES 
Improved management for faster genetic improvement programs 
This project demonstrated that it is possible to single sire mate bucks at 18 months of age with 
mature does but care is required to ensure that the young bucks are bonded to the doe flock prior 
to release in paddocks. 
 Improved efficiency of genetic programs for cashmere production 
This project has shown that genetic information collected on fleeces shorn at 10 months of age 
is not sufficient at explaining all the genetic variation which exists when animals are chosen for 
mating at 17 months of age. This suggests that previous estimates of genetic parameters for 
cashmere goats are underestimates of the potential rates of gain. This information also implies 
that the best practice is now to ensure that a full years (12 months growth) data is collected prior 
to genetic evaluation, selection and mating programs of cashmere goats. 
  
Assessment of processing properties of fibre 
This project has shown that it is feasible to include in production projects various aspects of 
fibre processing to increase our understanding of the true commercial properties of fibre grown 
by experimental goats. The use of OFDA equipment allows better evaluation of the fibre 
diameter distribution histograms and degree of fibre medullation which exists in fleeces grown 
by experimental animals. 
 
 

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Appendix I - ORIGIN OF FAURE ISLAND GOATS 
  
Bruce McGregor, 
Victorian Institute of Animal Science, 
Agriculture Victoria, Attwood, 3049. 
  
Agriculture Victoria with financial support of the Rural Industries Research and Development 
Corporation has been undertaking genetic and fleece quality research on the flock of goats 
owned by Faure Victoria. The Faure Victoria partnership of F. Moylan, B. and C. Bell are 
grazing the goats at “Kawalla”, Mockinya, south of Horsham, Victoria (36 59'S, 142 08'E). 
This collaborative research is focussed on the fleece quality and fibre production of goats which 
originated from Faure Island. The Faure goats have a unique set of fleece characterises which 
have fascinated fine mohair, cashmere and cashgora producers for nearly 30 years. The article 
does not attempt to describe the fleece characterises of the goats, but summarises what is known 
of the rather romantic history of these fascinating animals. 
 
 
Interest in the goats of Faure Island (25 51'S, 113 53'E) followed the publication of an article in 
the Western Australian newspaper "The Countryman" (Lawson 1970). That article reported an 
interview with pastoralist and fisherman Dick Hoult, whose family has held the pastoral lease of 
Faure Island, in Shark Bay, Western Australia, since 1900. This article includes references to 
published reports and details from three unpublished interviews I held with Dick Hoult during 
June 1994. 
  
ARE THEY ANGORAS? 
No goats were known to be on Faure island in 1883 when the first pastoral lease was issued 
(Clarke 1976). Faure Island was allegedly stocked with "pure" Angora goats before 1900 
(Lawson 1970) although Clarke (1976) reports that the Angoras arrived in the early 1900's. 
Dick Hoult told me that his grandfather (W. J. Hoult) put South African Angoras onto Faure 
Island. Mohair from the Faure goats was sold at Fremantle in 1906, when W.J. Hoult held the 
lease (Clarke 1976). The Faure Island station later became a sheep station with the goats 
running wild. 
  
ARE THEY DAIRY CROSS ANGORAS? 
Lawson also refers to the Faure goats as being "predominantly-Angora". In the 1920s two 
common milking strain does, which had been kept at the Faure homestead, were turned loose 
among the now feral Angoras. According to Lawson's account the influence of the dairy goats 
"shows up in an occasional animal as a variation in the coat colour" and in addition the dairy 
infusion was alleged to have increased frame size of the Angoras. This latter claim  is 
impossible to prove. Lawson compared the large framed heavy Faure goats to Angoras farmed 
elsewhere in Western Australia, which if my experience of the 1970s is used, would suggest that 
these farmed Angoras were probably overstocked and heavily parasitised resulting in the low 
body weights observed. 
 ARE THEY JUST LUCKY? 
When Dick Hoult became responsible for the management of the island in the 1960s he took 
some drastic action to control the goats. Several big musters were held over the 6000 ha island 
and the mustered goats shot. Musters of 560 and several >100 were recorded (Lawson 1970). 
Culling practices changed in the late 1960s when the "woolliest and whitest goats" were left 
alive (Lawson 1970). 
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ANGORA UPGRADING ON FAURE ISLAND 
In 1970 the Hoults brought onto the island 5 pure bred Angora bucks (Clarke 1976) in an 
attempt to create an Angora herd by upgrading the white feral Faure goats. Dick Hoult told me 
that these Angora bucks were Glenroy bucks (Glenroy Stud, Greenvale, Victoria). The Hoults 
fenced the island to separate the population of feral goats from the goats in the Angora 
upgrading program (pers. comm.).  Clarke (1976) was of the opinion that "Mustering and care 
of these crossbred animals is extremely difficult because, although the goats are amenable to 
husbandry, inadequate fencing and the infrequent presence of the owners results in some of the 
domestic herd escaping to join the feral animals". Clarke also reported that in the annual shoot 
outs efforts were made to cull male animals and coloured animals. 
 
 
Dick Hoult confirmed with me that the family was at this time managing the feral Faure goat 
population to enable sales of does to be used as base flocks for upgrading to pure bred Angoras. 
In addition they sold many upgraded Angora goats, which grew fine mohair. He reassured me 
that the male Angora progeny were always kept separate from the feral Faure goats (pers. 
comm.). 
  
ARE THEY CASHMERE GOATS? 
Wal Clarke published observations and measurements taken on samples he collected following 
his visit to Faure Island (Clarke, 1976). He concluded that "Laboratory examination of and 
evaluation of fleece samples from the white feral goats of Faure Island demonstrate that, while 
in some respects these animals have fleece characteristics of the cashmere breed, the fibres of 
the downy undercoat, which sheds annually at the end of winter, are too coarse for consideration 
as true cashmere" (Clarke had defined cashmere as having a mean down diameter no more than 
18 m). Furthermore he concluded "The fact that these animals, even as adults, are apparently 
producing fleece with a range of mean diameters similar to kid mohair, indicates the potential of 
the feral goat of Faure Island". The fact that these goats shed annually had convinced Wal 
Clarke that the goats were not pure "Angoras" (my emphasis) which "should grow (fleece) 
continuously without periodical shedding". 
 
 
Evans (1980) has postulated that the Faure goats may have been cachemere-Angora types 
described by Riley (1832). It is known that Angoras descended from the Royal Park flock in 
Victoria were sent to Western Australia in 1870, some of which may have gone to Faure Island. 
The Royal Park flock had some "French blood" and therefore cashmere blood in it (Wilson 
1876, Evans 1980). Evans concluded that "the Faure animals are very much like what one can 
imagine Polonceau's cachemere-Angoras may have been like". 
 
 
Evans seems to have been unaware of the fact that Faure Island did have other goats which 
certainly appear to have interbred with the "Angoras" since 1906, those goats being the dairy 
goats released in the 1920s. 
 
 
Faure goats were sold to a number of cashmere breeders for evaluation as cashmere producers. 
Breeders included Kinross Cashmere Company (F. Moylan pers. comm.), New South Wales 
Department of Agriculture Wollongbar Research Institute (B. Restall pers. comm.) and Todd 
 Kirwan.  Given the stated desire of these breeders to produce fine cashmere (  15-16 m) it is 
of no surprise to the author that they did not maintained Faure “cashmere” lines. 
 
 
BERNIER ISLAND GOATS 
Bernier Island (24 44'S, 113 08'E) is situated in Shark Bay 50 km west of Carnarvon. It was 
leased for pastoral use in 1864 but sheep were not grazed on Bernier Island until the "turn of the 
century" (Anon 1994). Goats kept for milk were left behind on Bernier Island from pastoral 
attempts in 1899 (Anon 1994). In 1907 the Lock Hospital was established at the old homestead 
on Bernier Island and probably had dairy goats to supply milk. In 1913 some goats were taken 
from Faure Island to Bernier Island by one of Dick Hoult's uncles and these goats interbred with 
the dairy goats (D. Hoult pers. comm.) 
possibly to increase the supply of meat and milk (Harris 1984). In 1918 the Hospital was closed 
and patients removed but the goats remained and flourished (Anon 1994). In the 1960s a 20 
year goat eradication program began with periodic ground shootings (Anon 1994). 
 
 
Just prior to the final eradication of goats from Bernier Island the cashmere goat industry was 
established in Australia. The Western Australian Department of Agriculture had begun studies 
in 1982 examining the cashmere production potential of feral goats. It was common knowledge 
among fishermen that big white goats inhabited Bernier Island and when Fisheries and Wildlife 
Officers from the Department of Conservation and Land Management mentioned this to their 
fellow public servants in the Agriculture Office at Carnarvon a series of events began which led 
to the rescuing of Bernier Island goats prior to their eradication (Tim Johnson, pers. comm.). 
Both pastoralists and officers from the Agriculture Department were interested in rescuing 
goats. An expedition including Tim Johnson and Dick Hoult was launched in May 1984 to 
capture and remove some of the goats (Harris 1984). In what was evidently an exciting and 
dangerous project, spread over 7 days, about 41 wild goats were captured (Anon 1984), with 
some succumbing to stress immediately and about 30 being successfully removed. Goats were 
moved to Carnarvon with some destined for Faure Island and the rest to Perth. The remaining 
goats on the island were eradicated by helicopter shooters over the following week. The W.A. 
Department of Agriculture undertook some studies of the fleece characteristics of the captured 
goats (Johnson et al. 1994) but no goats remain with the W.A. Department of Agriculture (T. 
Johnson pers. comm.) or on Bernier Island. Some Berniers were sent to Kinross Cashmere Co. 
at Adelong, NSW but were dispersed in the mid 1980s (Hoult 1990). 
  
RESULTS OF CROSS BREEDING - SHARK BAY GOATS? 
Fred Moylan and Geoff Smith of the Kinross Cashmere Company had been encouraging Dick 
Hoult to run cashmere goats on Faure Island for a number of years. Thus in 1984 on Faure 
Island Dick Hoult undertook some crossbreeding between Faure and Bernier Island goats (pers. 
comm.). This activity only lasted 4 years as it became impossible for the Hoults, whose main 
income was derived from fishing, to commit time to cashmere harvesting in June-July when 
they had to concentrate on their fishing business (D. Hoult, pers. comm.). In a letter sent to 
Terry Simms, then acting as the Australian Cashmere Marketing Corporation’s fibre classer in 
Western Australia, Dick Hoult provides alternative dates for the capture of the 32 Bernier goats 
and for the arrival of 16 Bernier goats to Faure Island. Hoult (1990) states that he kept the 
Bernier goats separate from the Faure goats until his crossbreeding began. Two years after the 
capture of the Bernier goats Hoult had only 2 bucks and 1 doe of the shipment. He also kept the 
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best of the Bernier progeny and had destroyed the remainder. These Bernier goats were then 
mated with selected Faure goats to begin a herd of cashgora type animals (Hoult 1990). 
 
 
When Fred Moylan purchased a cross section of Dick Hoult's goats to establish the Faure 
Victoria herd between 1985 and 1988 he was sent goats whose recent origins included "straight" 
Faure blood, and goats resulting from crossbreeding between Bernier Island and Faure Island 
goats (D. Hoult, pers. comm.). It is also possible that included in the four consignments sent to 
Victoria were a few descendants from the crossbreeding between Faure Island and Glenroy 
Angora goats. 
  
DISCUSSION 
There is no doubt that the original Faure Island goats were based on Angora goats. The fleece 
quality of these original Angoras may have been vastly different from what we presently regard 
as high quality mohair. The current standard of mohair quality is based on the South African 
Angora but this industry has undergone a massive cull and large changes in animal productivity. 
In South Africa, between 1912 and 1938, the numbers of Angoras were reduced from 4.4 
million to 0.7 million and it is highly likely that the nature of the original Angoras has been lost 
with the emphasis on fleece weight and the resultant increase in mean fibre diameter. This is 
best illustrated by reference to both of the early commentators cited in this article. 
 
 
Riley (1832) wrote (pages 16-17) of Angora goats in Turkey "They are covered with a very fine, 
soft, glossy and brilliantly white hair, hanging in elegant ringlets ..." and "These goats are 
annually shorn of their silk or hair, without washing, in the month of May or June, when it 
commences to detach itself naturally" (underline is my emphasis). Wilson (1876) refers to the 
productivity and quality of Angora goats imported into Victoria in the 1860s. Wilson provides 
production data for the year to May 1873: Angora does cut 1.35 kg and bucks 3.49 kg of greasy 
fleece. Fleece harvested from these goats was reduced because "The fleece has a tendency with 
many animals to fall off in the Spring and during the month of September" (Wilson 1873, p 49). 
Note that many animals shed their fleece, not all animals. Schreiner (1898) also refers to the 
growth of down by some of the South African Angora goats. 
 
 
The experiences reported by Riley (1832) and Wilson (1873) were common place in Australasia 
during the 1970s when many Angora upgrading enterprises were established.  Riley discussed " 
... the extraordinary properties of the new race, cachemere-Angora, with its capability of also 
rendering the common goat of value ...", that is, what happens when dairy goats are crossed with 
cashmere-Angora goats. Without doubt the progeny of such crosses produce downy fleeces 
with fibre diameters intermediate between those of the parents. 
 
 
The original Faure goats may have been fine South African Angora types, they may have been 
Turkish Angora goats which shed their fleece, they may have been cachemere-Angora types 
with downy fleeces, they certainly have an infusion of common goat blood, they could be a mix 
of all of these types reverting to a wild type fleece which shed annually, they may have an 
infusion of recent Angora blood but certainly Faure goats have withstood severe natural and 
man made selection pressure. What people have written about Faure goats also depends upon 
when the goats were sampled. Certainly these goats have a romantic and unique history. 
 
  
ACKNOWLEDGMENTS 
I am very grateful to Messrs. R. O. Hoult (Denham W.A.), T. J. Johnson (W.A. Department of 
Agriculture, Perth), and F. M. Moylan (Brighton, Victoria) who help make this story and whose 
advice made this article possible. The financial support of the Rural Industries Research and 
Development Corporation (Project DAV 45A) and Agriculture Victoria, which has enabled me 
to study the fleece quality and genetics of Faure goats, is gratefully acknowledged. 
  
References 
Anonymous (1984). Co-operation to eradicate goats.  Press Release June 4.  Agricultural Protection Board of Western Australia, 
Perth. 
Anonymous (1994?) Cultural History - Bernier and Dorre Islands. Shark Bay World Heritage Notes 2 pp. Department of 
Conservation and Land Management (Denham, Western Australia) 
Clarke, W. H. J. (1976). J. Agric. Western Australia 17 (4): 102 - 106. 
Evans, J. V. (1980). Proceedings No 52: 69-87. (Post-Graduate Committee in Veterinary Science, University of Sydney). 
Harris, A. (1984). The West Australian. May 8, page 40. 
Hoult, D. (1990). Letter dated 13 December sent to T. Simms (in posession of the author). 
Johnson, T. J., Gherardi, S. G. and Dhaliwal, S. (1994). Aust. J. Exp. Agric. 34: 1107-12. 
Lawson, J. (1970). The Countryman. November 12, page 5. 
Riley, W. E. (1832). Remarks on the importation, and result of the introduction of the cachemere and Angora goats into France: 
and the extraordinary properties of the new race, cachemere-Angora, with its capability of also rendering the common goat of 
value to the colonists of New South Wales and Van Diemen's Land. Pamphlet reprinted by Australian Cashmere Goat Society, 
1984, 48 pp. Melbourne. 
Schreiner, S. C. C. (1898). The Angora Goat. (Longmans, Green and Co. : London). 
Wilson, S. (1873). The Angora Goat. (Stillwell and Knight, Melbourne). 
    
This article is a revised and expanded version of an article which first appeared in Premier Fibre 
News 10(3): 32-3 (1995). 
59
 
   
appendix 1 - MARKETING CASHGORA : AS CASHMERE OR AS A 
SEPARATE FIBRE TYPE? 
  
Bruce McGregor, 
Victorian Institute of Animal Science, 
Agriculture Victoria, Attwood, 3049. 
  
Cashgora style fibre has been produced in Australasia from several sources, as a by-product of 
the mohair industry, as a by-product of the cashmere industry from either coarse cashmere goats 
or from off type goats or from flocks specifically kept for cashgora production. 
  
During 1988 and 1989 cashgora represented 13% of the Australian Cashmere Marketing 
Corporation's (ACMC) raw cashmere fibre sales (McGregor 1990). In 1994 cashgora 
represented 10.4% of raw cashmere fibre marketed by the ACMC on behalf of "cashmere" 
producers and on a down basis cashgora represented 14.8% of total down. 
  
BUT WHAT IS CASHGORA? 
In 1972, Ms. Jennifer Maddocks, who operated a fleece measurement service in New South 
Wales, coined the name cashgora to describe goats whose fleeces had down with mean fibre 
diameter (mfd) >18 m, a percent of fibres >30 m, i.e. fleeces were outside the then United 
States of America Trade Department cashmere specifications, and whose mfd distribution of 
down (secondary) and hair (primary) fibres sometimes overlapped (Moylan and McGregor 
1991). 
 
 
Commercial evaluation of "cashmere" fleeces during the early 1980's showed that some fleeces 
had an unacceptable incidence of "intermediate" fibres, essentially fine guard hairs, which could 
not be dehaired from the downy undercoat as the fibre diameter distributions of the hair and down 
overlapped (Smith, Blackburn and Ross 1985). Breeders in Australia have been recommended by 
the Australian Cashmere Marketing Corporation (ACMC) to class this fibre as "cashgora" 
(Corrigan 1987). 
 
 
Subsequently the ACMC has defined cashgora fleece as having intermediate fibre irrespective of 
micron. In contrast to a two-coated shorn cashmere fleece, cashgora is, broadly speaking, fleece 
with three fibre components: coarse guard hair; a fine crimped down or 'cash' portion; and the 
longer shiny and straighter 'intermediate' fibre or 'gora' component, the so-called third fibre. 
Cashgora must have a down component. 
  
There are other views of cashgora. Some believe that "cashgora" has good guard hair : down 
differentiation and is easy to dehair and that the difficult to dehair fibre is just "rubbish". This 
view is different to the earlier commercial experience and may be an acknowledgment of either 
the progress in developing and maintaining cashmere classing standards and or progress in 
 breeding better quality cashmere goats or a greater appreciation of the "legitimate" role that 
coarser cashmere has in the world textiles (Moylan and McGregor 1991). 
 
 
There is also evidence that strong cashmere, mfd 18-20 m, was confused with cashgora 
(McGregor 1991). This may have suited people wanting to market increasing quantities of 
cashgora but dismayed others who did not understand why their strong cashmere was down 
graded to cashgora and sold at a large discount. There is continuing evidence that market trends 
are still influencing the classing of strong cashmere (McGregor unpublished). 
 
 
The ACMC and cashmere marketing bodies in New Zealand have sold cashgora lines alongside 
their cashmere lines for over a decade. Currently most cashgora lines appear to have mfd 19 - 22 
m, with low to medium lustre. 
    
CASHGORA IN THE TEXTILE INDUSTRY 
In June 1988 the International Wool Textile Organisation included "cashgora" for the first time in 
the IWTO Blue Book. As an animal fibre or "wool" cashgora was covered by IWTO rules 
relating to commercial transactions of "wool". 
 
 
Cashgora fibre diameter and length place it in men's and women's apparel for outer wear of suits, 
coats, dresses, sportswear, and also for rugs and scarves. During the late 1980's and early 1990's 
several industry organisations and processors began to take a great deal of interest in cashgora. 
New Zealand promoted "A new Pearl in the Pacific" and several 100 tonnes of cashgora were 
sold to a European processor. Russian down producing Don and Altai goats and crossbred Soviet 
Mohair goats grow substantial quantities of coarse down which could be called "cashgora". This 
fibre is processed and consumed within the Soviet region. 
 
 
Australasian cashgora has been sold to Animal Fibres (Bradford) Ltd and processed by Fillatura 
di Crosa, Italy. Stucken GMBH & Co, Germany, and Forté Cashmere Co USA have also 
purchased our cashgora. Several important processors of mohair and cashmere believed that 
cashgora had good market potential and have promoted cashgora products (Anon 1989). William 
Edleston & Co Bradford, have successfully marketed 70% cashgora and 30% lambswool blends 
(Anon 1990). R. Friedlin & Co. of Switzerland also purchased cashgora but failed in the recent 
textile recession. The fibre has been sold to another processor. Cashgora is currently being used 
by two textile processors in Australia. 
 
 
Some Yorkshire processors feel that cashgora suffers from supply problems and consequently 
had yet to find a niche. The raw fibre is scoured and then dehaired to remove kemps but it is 
regarded as a beautiful fibre when processed. These processors preferred fibre ideally at 20 m 
and fibre of 23 m was definitely too coarse. Processing costs in 1993 totalled about $29 US/kg 
including $25 US/kg to dehair (McGregor 1994). 
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Cashmere America are processing raw fibre and selling dehaired cashgora in batt, top and yarn 
form. The mfd of cashgora tops was 18.5 m with a CV of 24%. Wholesale prices for cashgora 
yarns were in the range of $Aust 300/kg. These prices result in a significant increase in returns 
for cashgora relative to cashmere and are very different to the 80% discount in prices received for 
cashgora in Australia (McGregor 1994). 
 
 
CASHGORA CANNOT BE POSITIVELY IDENTIFIED IN TEXTILES 
Following detailed scientific study Tucker and Hudson (1989) concluded that cashgora had a 
similar fibre structure to cashmere and mohair. They concluded that certain identification of 
cashmere, cashgora and fine mohair by microscopy was not possible but it was possible to 
distinguish cashmere from mohair. The composition of proteins within fibres is not able to be 
used to distinguish between the goat fibre types. However mohair can be distinguished from 
cashmere and cashgora by examination of the free fatty acids present in the cell membrane 
complexes. 
 
 
Tucker and Hudson stated that "in our view there can be no objective definition of hybrid fibres, 
eg for cashgora, since a continuous range of surface morphologies between cashmere-like and 
mohair-like is observed ... so classifying fibres as hybrid will depend very much on the operator 
and is hence intrinsically operator biased." Trouble also occurs with defining the standard for 
cashmere. "What is cashmere?" Tucker and Hudson asked. 
 
 
(These comments are related to identifying fibre in fibre samples from textile products, not on the 
essential role that cashmere classing has to play in removing fleeces which have intermediate 
fibre from cashmere, see McGregor 1991 for a discussion on cashmere classing and marketing). 
 
 
Tucker and Hudson also stated that "we know that Iranian cashmere does not belong to the fine 
cashmere group, neither with respect to diameter nor to surface morphology. The scale structure 
is distinctly different and it has to be assumed that this together with the bigger diameter is due to 
some goat interbreeding. So if 
 Chinese cashmere is taken as a standard, Iranian cashmere cannot be classified as cashmere 
(my emphasis, so is Iranian cashmere really high quality cashgora?). The situation is further 
complicated by the fact that Iranian cashmere contains a lot of yak-look-a-like fibres and vice- 
versa." 
 
 
Tucker and Hudson called on textile processors, breeders, scientists and textile labelling 
authorities to co-operate to establish reference standards for various goat fibre types. They 
discouraged the use of "hybrid" names to describe goat fibres until the hybrid name has some 
sound scientific meaning. 
 
 
Research on New Zealand cashgora and Mongolian cashmere in Germany by Albertin et al. 
(1990) has also examined a range of physical and chemical characteristics of cashgora. Fine 
cashgora (19.2 m) showed surface properties of both the fine cashmere (15.9 m) of the coarser 
cashgora (20.8 m) which in turn had features of mohair fibres. The proportion of high sulphur 
protein in the protein components of the fibre were lower for both fine and coarser cashgora than 
the cashmere resulting in a lower ratio of matrix forming to helix forming proteins (0.28 versus 
0.41). During dye tests both cashmere and cashgora samples had similar changes in alkali 
solubility and similar losses in tensile strength. No differences could be found in the depths of 
shade obtained with these fibres. The original characteristics of the fibres were largely preserved 
in four types of dyeing so that the higher gloss of the cashgora produced purer and more brilliant 
shades. While all samples tended to yellow during dyeing the cashgora samples tended to yellow 
more than the cashmere.  There were no differences in the colourfastness of the cashgora and 
cashmere samples. After dyeing there were similar densities of felt pills and of pill diameters. 
However the air permeability of the cashmere pills were significantly lower indicating both a 
greater density of fibres in the pills and thus a much greater tendency of cashmere to pill 
compared to the cashgora. Some of this difference in pilling can explained by the differences in 
fibre diameter but the remaining difference is related to differences in fibre properties. 
 
 
If we take a jump into marketing and assume the Chinese situation is regarded as standard, do 
they market cashgora? Not by my understanding. My last reading of Chinese Commodity- 
Specifications for Wools and Hairs showed various colours of First Grade Goats Wool, Second 
Grade Goats Wool and Third Grade Goats Wool. 
 
 
The "wool" industry uses the term "wool" to describe ultrafine Merino wool, belly wool from the 
dirtiest carpet wool in the world, plucked wool from dead sheep and sweepings and locks from 
the shearing board. The ACMC currently sells "low commercial value cashmere", "cashmere 
with vegetable faults and cotts", and "cashmere stain". 
  
CONCLUSION 
It seams to me that the word cashgora has evolved from a term for off type fibre to a dirty word 
(when gross contamination of cashmere occurred during the early 1980's) to a description of a 
downy fibre which has some standards (for example as interpreted by the ACMC) and a small 
textile market. 
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It is also clear that many producers, particularly newer entrants to the cashmere industry are 
confused by the term cashgora. This is particularly so give that some goats produce cashmere 
style fleeces when young but as live weight increases cashgora style fleeces of greater mfd are 
produced. This is despite considerable effort by the Australian cashmere industry to eliminate 
cashgora from the national herd and the massive 80% discount in prices relative to cashmere. 
The small decline in incidence of cashgora in the Australian cashmere clip between 1989 and 
1994 despite a massive cull (almost 50%) of "cashmere" goats indicates that cashgora as a 
product of cashmere production is here for some years yet, perhaps forever. 
 
 
The accepted cashmere and cashgora definitions do not explain what happens to strong cashmere 
style fibre which has mean fibre diameters greater than 18.5 m but does not have three fibres. 
The fact that the ACMC used to prepare a strong cashmere line (18.5 to 20 m, WW 3) 
demonstrates that such “cashmere” fibre is not really “cashgora” even if it is currently offered 
for sale as such. Indeed such fibre easily fits into the current maximum cashmere fibre 
diameter definition of 18.5    0.5   m. 
Given the situation as described I currently believe that the Australasian cashmere industry  
should bite the bullet and rename cashgora, preferably to something like "Grade 2 Cashmere". At 
least that way Australasian cashmere producers who currently produce both cashmere and 
cashgora will be in only one industry, the Cashmere Industry. 

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APPENDIX II - rainfall data 
 “Kawalla”, Black Range, Mockinya, Victoria (36 59'S, 142 08'E) 
 
 
Rainfall (mm)1 Average (mm) 
Month 1990 1991 1992 1993 1994 1995 1963-1995 
 
 
Jan 1.3 32.5 0.0 80.0 25.8 20.3 26.9 
Feb 39.3 0.0 27.5 10.0 30.0 22.1 21.8 
Mar2 17.0 28.0 16.8 12.5 1.3 2.5 23.3 
Apr2 8.5 26.0 60.5 0.0 6.5 69.1 36.5 
May2 13.5 7.8 76.3 22.5 26.5 44.7 50.1 
June 63.5 144.0 39.5 47.5 65.3 91.2 50.9 
July 54.0 54.0 23.3 71.5 33.3 96.3 64.6 
Aug 89.3 101.5 70.0 46.5 25.3 34.3 58.3 
Sept3 37.3 62.8 110.0 73.0 19.5 25.0 56.4 
Oct3 39.5 0.0 115.0 44.0 52.5 43.0 51.7 
Nov3 23.0 50.3 60.0 55.3 25.3 8.4 36.7 
Dec 20.5 18.0 105.5 40.3 0.0 19.5 24.2 
Total 406.5 524.8 704.3 503.0 311.04 476.4 501.4 
1 Rainfall data collected at the “Kawalla” homesite by the Bell family. Gauge measures inch and 
points and has been converted to mm. 
2 The autumn period is critical for pasture germination. Since record keeping began in 1963 the 
two driest autumn periods were 1993 and 1994 and 1990 the fourth driest. 
3 The spring of 1990, 1994 and 1995 were three of the driest nine since 1963. 
The spring of 1992 was the second wettest since 1963. 
4 1994 was the third driest year on record.  
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